溶接接合部の破断を考慮した柱梁耐力比の検討 by 服部, 駿太 et al.
                                                      
 
 
†  原稿受理 平成２７年２月２７日 Received  February  27，2015 
＊ 工学研究科建築学専攻大学院生（Department of Architecture） 











○○○○○The safety factor for joints was investigated, which is at the welded joint of the steel structure in 
consideration of Column-Overdesign-Factor (COF). Considering the rupture of the welded joint in the steel 
structure, it is difficult to obtain the structural reliability containing brittle failure by general reliability 
analysis. In order to perform the reliability analysis including the welded joint rupture, these failure modes 
of the structure were classified to the mutually exclusive events by COF and the welded joint performance. 
The welded joint strength was predicted by Bayes’ theorem, using the beam strength as a prior distribution 
and the experiment's results of welded joint strength. As a result, the ratio of failure probability with the 
welded joint rupture became about 3% of the total failure probability. When it compared to the layer collapse 
probability, the COF is higher, the ratio of failure probability including the weld joint rupture is increased. 






















Fig.1 に示す柱梁接合部の柱梁耐力比 COF は(1)式のよ










            
 






















Study on Column Overdesign Factor 






Fig. 1 Column Overdesign Factor COF 
 
Table 1 Nominal Strength and Statistical Data 
 σｙ(kN/cm2) 平均倍率 c.o.v
BCP325 32.5 1.19 0.071
BCR295 29.5 1.25 0.058
SN400 23.5 1.34 0.084
SN490 32.5 1.17 0.063
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# RG1 22 RG1 23 RG1 24 RG1 25
4C1 4C1 4C1 4C1 4C1
# 4G1 17 4G1 17 4G1 19 4G1 20
3C1 3C1 3C1 3C1 3C1
# 3G1 12 3G1 13 3G1 14 3G1 15
2C1 2C1 2C1 2C1 2C1
6 2G1 7 2G1 8 2G1 9 2G1 10
1C1 1C1 1C1 1C1 1C1







COFの値の検証を行う． Zi = �M𝐶𝐶 −�𝑀𝑀𝐵𝐵              (4) 

















Fig. 2 Model Structure Elements 





































δσy = 0.058 ,BCP325 の降伏強度の変動係数δσy =0.071であることから，δMp = 0.08，0.10，0.12の場合に
ついて検討を行った．梁の耐力の変動係数は，広い範囲
で検討を行いたいため 0.0～0.20とした． 






























RG1 H- 550 × 250 × 9 × 22 SN400
４G1 H- 600 × 250 × 12 × 22 SN400
３G1 H- 600 × 250 × 12 × 25 SN490
２G1 H- 600 × 300 × 12 × 28 SN490
寸　　　　法
COF 0.5*COF 0.5*COF 0.5*COF COF
2*COF COF COF COF 2*COF
2*COF COF COF COF 2*COF
2*COF COF COF COF 2*COF















Fig. 5 The Reliability of Column 
Mode 1
Mode 3 Mode 5
Mode 2 Mode 4










































Fig. 6 The System Reliability and The Failure 
Probability of 5 Failure Modes 















































L()を用いるとμの事後分布は次式のようになる． f"(µ) = kL(µ)f′(µ) = kNµ �x� ,  σ









分布は鋼材の引張強さσu とした．文献 1 より得られた









Table 4 Statistics used in Bayes Probability 
 
mean c.o.v.
Prior Dis. 1.64Mp 0.026
Test data L() 1.24Mp 0.120
Posterior Dis. 1.39Mp 0.120
Welded Joint Resistance
SN490























Fig.7 Comparison of Columns, Beams 









Fig.8 Comparison of Columns, Beams 
























































   
0.066642 0.01223 0.002323
0.005653 0.001138 0.000186
   
0.012793 0.002323 0.000441
0.000917 0.000186 0.000032
𝑃 (𝑀𝑀2≥ 𝑀𝑀3 ∩ 𝑀𝑀𝑤1 ≥ 𝑀𝑀3 ∩(𝑀𝑀5 ≥ 𝑀𝑀4 )∩ (𝑀𝑀𝑤2 ≥ 𝑀𝑀4)]= P[(𝑀𝑀2≥ 𝑀𝑀3) ∩ (𝑀𝑀𝑤1 ≥ 𝑀𝑀3)∩(𝑀𝑀4 > 𝑀𝑀5) ∩ 𝑀𝑀𝑤2 > 𝑀𝑀5  ] = 𝑃[(𝑀𝑀2 ≥ 𝑀𝑀3) ∩ (𝑀𝑀𝑤1 ≥ 𝑀𝑀3)∩(𝑀𝑀4 > 𝑀𝑀𝑤2 )∩ 𝑀𝑀5 ≥ 𝑀𝑀𝑤2  ] =
𝑃[(𝑀𝑀3 > 𝑀𝑀2)∩ (𝑀𝑀𝑤1 > 𝑀𝑀2) ∩(𝑀𝑀5 ≥ 𝑀𝑀4 )∩ (𝑀𝑀𝑤2 ≥ 𝑀𝑀4)]= 𝑃[(𝑀𝑀3 > 𝑀𝑀2)∩ (𝑀𝑀𝑤1 > 𝑀𝑀2) ∩(𝑀𝑀4 > 𝑀𝑀5)∩ 𝑀𝑀𝑤2 > 𝑀𝑀5  ] = 𝑃[(𝑀𝑀3 > 𝑀𝑀2)∩ (𝑀𝑀𝑤1 > 𝑀𝑀2) ∩(𝑀𝑀4 > 𝑀𝑀𝑤2 )∩ 𝑀𝑀5 ≥ 𝑀𝑀𝑤2  ] =
P[(𝑀𝑀3 > 𝑀𝑀𝑤1)∩ (𝑀𝑀2 ≥ 𝑀𝑀𝑤1) ∩(𝑀𝑀5 ≥ 𝑀𝑀4 )∩ (𝑀𝑀𝑤2 ≥ 𝑀𝑀4)]= 𝑃[(𝑀𝑀3 > 𝑀𝑀𝑤1)∩ (𝑀𝑀2 ≥ 𝑀𝑀𝑤1) ∩(𝑀𝑀4 > 𝑀𝑀5)∩ 𝑀𝑀𝑤2 > 𝑀𝑀5  ] = 𝑃[(𝑀𝑀3 > 𝑀𝑀𝑤1)∩ (𝑀𝑀2 ≥ 𝑀𝑀𝑤1) ∩(𝑀𝑀4 > 𝑀𝑀𝑤2)∩ 𝑀𝑀5 ≥ 𝑀𝑀𝑤2  ] =
PF7= PF8= PF9= 
PF6= PF5= PF4= 




   
0.021757 0.001398 0.000878
0.001486 0.000106 0.0000561
   
0.015433 0.000878 0.000558
0.000861 0.0000561 0.0000297
𝑃 (𝑀𝑀2≥ 𝑀𝑀3 ∩ 𝑀𝑀𝑤1 ≥ 𝑀𝑀3 ∩(𝑀𝑀5 ≥ 𝑀𝑀4 )∩ (𝑀𝑀𝑤2 ≥ 𝑀𝑀4)]= P[(𝑀𝑀2≥ 𝑀𝑀3) ∩ (𝑀𝑀𝑤1 ≥ 𝑀𝑀3)∩(𝑀𝑀4 > 𝑀𝑀5) ∩ 𝑀𝑀𝑤2 > 𝑀𝑀5  ] = 𝑃[(𝑀𝑀2 ≥ 𝑀𝑀3) ∩ (𝑀𝑀𝑤1 ≥ 𝑀𝑀3)∩(𝑀𝑀4 > 𝑀𝑀𝑤2 )∩ 𝑀𝑀5 ≥ 𝑀𝑀𝑤2  ] =
𝑃[(𝑀𝑀3 > 𝑀𝑀2)∩ (𝑀𝑀𝑤1 > 𝑀𝑀2) ∩(𝑀𝑀5 ≥ 𝑀𝑀4 )∩ (𝑀𝑀𝑤2 ≥ 𝑀𝑀4)]= 𝑃[(𝑀𝑀3 > 𝑀𝑀2)∩ (𝑀𝑀𝑤1 > 𝑀𝑀2) ∩(𝑀𝑀4 > 𝑀𝑀5)∩ 𝑀𝑀𝑤2 > 𝑀𝑀5  ] = 𝑃[(𝑀𝑀3 > 𝑀𝑀2)∩ (𝑀𝑀𝑤1 > 𝑀𝑀2) ∩(𝑀𝑀4 > 𝑀𝑀𝑤2 )∩ 𝑀𝑀5 ≥ 𝑀𝑀𝑤2  ] =
P[(𝑀𝑀3 > 𝑀𝑀𝑤1)∩ (𝑀𝑀2 ≥ 𝑀𝑀𝑤1) ∩(𝑀𝑀5 ≥ 𝑀𝑀4 )∩ (𝑀𝑀𝑤2 ≥ 𝑀𝑀4)]= 𝑃[(𝑀𝑀3 > 𝑀𝑀𝑤1)∩ (𝑀𝑀2 ≥ 𝑀𝑀𝑤1) ∩(𝑀𝑀4 > 𝑀𝑀5)∩ 𝑀𝑀𝑤2 > 𝑀𝑀5  ] = 𝑃[(𝑀𝑀3 > 𝑀𝑀𝑤1)∩ (𝑀𝑀2 ≥ 𝑀𝑀𝑤1) ∩(𝑀𝑀4 > 𝑀𝑀𝑤2)∩ 𝑀𝑀5 ≥ 𝑀𝑀𝑤2  ] =
PF7= PF8= PF9= 
PF6= PF5= PF4= 










Fig.9 Model Structure  
with Welded Joints 
Resistance Ratio against Mp
Resistance Ratio against Mp
Table 5 Failure Probability with Welded Joints 
Rupture Classified by Exclusive Events 
(COF=1.2，ρ=0.7) 
 
Table 6  Failure Probability with Welded Joints 
Rupture Classified by Exclusive Events 
(COF=1.3，ρ=0.7) 
 
